Cluster in the Auroral Acceleration Region by Pickett, Jolene S. et al.
Cluster in the Auroral Acceleration Region
Jolene S. Pickett(1), Andrew N. Fazakerley(2), Gorun Marklund(3), Iannis Dandouras(4), Ivar
W. Christopher(1), Lynn Kistler(5), Elizabeth Lucek(6), Arnaud Masson(7), Matthew G.
Taylor(7), Robert L. Mutel(l), Ondrej Santolik(8), Timothy F. Bell(9), Shing Fung(10),
Raymond Pottelette(11), Jan Hanasz(12), Roman Schreiber(12), and Arthur J. Hull(13)
1 Department of Physics and Astronomy, The University of Iowa, Iowa City, IA, USA
2Mullard Space Science Laboratory, University College London, Holmbury St. Mary, UK
3KTH Royal Institute of Technology, Stockholm Sweden
4Universite de Toulouse, CESR, Toulouse, France
5Space Science Center, University of New Hampshire, Durham, NH, USA
6The Blackett Laboratory, Imperial College, London, UK
7ESA/ESTEC (SCI-RSSD), Noordwijk, The Netherlands
81nstitute of Atmospheric Physics, Prague, Czech Republic
9STAR Lab, Stanford University, Stanford, CA, USA
I ONASA Goddard Space Flight Center, Greenbelt, MD, USA
I ILaboratoire de physique des plasmas (LPP), Saint-Maur des Fosses, France
12Space Research Center, PAS, Torun, Poland
13University of California, Berkeley, Berkeley, CA, USA
Due to a fortuitous evolution of the Cluster orbit, the Cluster spacecraft penetrated for the first
time in its mission the heart of Earth's auroral acceleration region (AAR) in December 2009 and
January 2010. During this time a special AAR campaign was carried out by the various Cluster
instrument teams with special support from ESA and NASA facilities. We present some of the
first multi-spacecraft observations of the waves, particles and fields made during that campaign.
The Cluster spacecraft configuration during these AAR passages was such that it allowed us to
explore the differences in the signatures of waves, particles, and fields on the various spacecraft
in ways not possible with single spacecraft. For example, one spacecraft was more poleward
than the other three (C2), one was at higher altitude (C1), and one of them (0) followed another
(C4) through the AAR on approximately the same track but delayed by three minutes. Their
separations were generally on the order of a few thousand km or less and occasionally two of
them were lying along the same magnetic field line. We will show some of the first analyses of
the data obtained during the AAR campaign, where upward and downward current regions, and
the waves specifically associated with those regions, as well as the auroral cavities, were
observed similarly and differently on the various spacecraft, helping us to explore the spatial, as
well as the temporal, aspects of processes occurring in the AAR.
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